A new dammarane-type triterpenoid saponin, chikusetsusaponin VII (1), and nineteen known triterpenoid saponins, ginsenoside Rb 1 (2), ginsenoside Rb 3 (3), ginsenoside Rc (4), ginsenoside Rd (5), ginsenoside Re (6), ginsenoside Rg 1 (7), ginsenoside Rg 2 (8), ginsenoside Rh 1 (9), notoginsenoside R1 (10), notoginsenoside R2 (11), notoginsenoside Fe (12), chikusetsusaponin IVa (13), chikusetsusaponin IV (14), chikusetsusaponin V (15), chikusetsusaponin VI (16), chikusetsusaponin FK 6 (17), gypenoside XVII (18), 28-desglucosylchikusetsusaponin IV (19), and zingibroside R1 (20), were isolated from rhizomes, taproots, and lateral roots of Panax japonicus C. A. Meyer, so-called "Satsuma-ninjin," grown in southern Miyazaki Prefecture, Japan. The structure of new chikusetsusaponin VII was elucidated on the basis of spectral and physicochemical evidence. Although the chemical composition of the rhizome was found to be similar to that of the "Chikusetsuninjin," the saponin composition of lateral root of "Satsuma-ninjin" was found to be close to that of lateral root of P. ginseng. The total yield of oleanolic acid saponins of the taproot was less than that of rhizome, but the total yield of dammarane-type saponins of the taproot was found to be similar to that of rhizome.
Panax japonicus C. A. Meyer (=P. pseudo-ginseng subsp. japonicus Hara) grown in southern Miyazaki Prefecture, called as "Satsuma-ninjin" has different morphological feature than the species grown in other places of Japan, called as "Tochiba-ninjin." Specially, the aerial parts and lateral roots in "Satsuma-ninjin" are larger and taproots are found only in "Satsuma-ninjin." Rhizomes of "Tochiba-ninjin" are known as "Chikusetsu-ninjin." It was reported that saponin composition of the rhizome of "Satsuma-ninjin" is different than that of "Chikusetsu-ninjin" collected from other parts of Japan. 1) But saponin composition on taproot and lateral root of "Satsuma-ninjin" had not been investigated previously. Recently, we had opportunities to collect the underground parts of "Satsuma-ninjin" containing rhizome, taproots and lateral roots and performed saponin analysis. In this paper, we report the isolation and structure elucidation of a new dammaranetype triterpenoid saponin, chikusetsusaponin VII (1) (19) , and zingibroside R1 18) (20) from the underground parts of "Satsuma-ninjin." Comparision of the saponin composition among rhizomes, taproots, and lateral roots are also discussed.
Results and Discussion
The aqueous MeOH extracts from the dried rhizomes, taproots, and lateral roots of "Satsuma-ninjin" were each subjected to reverse-phase polystyrene gel and ordinary-phase and reverse-phase silica gel and gel filtration column chromatography to afford twenty compounds (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) 
(Chart 1).
Chikusetsusaponin VII (1) (Table 1) H TOCSY) experiments. The HMBC experiment showed long-range correlations and some important correlation are shown with arrow ( Fig. 1 ). In comparison with 1, the carbon signals of 20(S)-protopanaxadiol 19) in the 13 C-NMR spectra due to C-3 (δ 77.9), C-4 (δ 39.5), C-20 (δ 72.9), and C-22 (δ 35.8) were each displaced by +11.1 ppm (at δ 89.0), +0.1 ppm (at δ 39.6), +10.5 ppm (at δ 83.4), and +0.4 ppm (at δ 36.2), and the signals assignable to C-2 (δ 28.2), C-17 (δ 54.7), and C-21 (δ 26.9) of 20(S)-protopanaxadiol were each shielded by −1.6 ppm (at δ 26.6), −2.9 ppm (at δ 51. 
On mild acid hydrolysis with aqueous acetic acid 1 gave 20-epimeric pair of chikusetsusaponin Ia (1a). 10) Consequently, the structure of chikusetsusaponin VII (1) was confirmed as 3-
In this study, chikusetsusaponin III, 11, 23) one of the major saponins reported from "Chikusetsu-ninjin," could not be obtained in "Satsuma-ninjin." Interestingly, the majority of dammarane-type saponins, which are reported from P. ginseng but not in "Chikusetsu-ninjin," could be obtained from rhizome, taproot, and lateral root of "Satsuma-ninjin." 1) In the rhizome, the major component of oleanolic acid saponins (5.25%), especially chikusetsusaponin IV (1.98%) and V (2.68%) could be obtained, but the yield of 20(S)-protopanaxadiol (1.14%) and 20(S)-protopanaxatriol (1.09%) type saponins were less than that of oleanolic acid saponins. This tendency of the rhizome saponin composition was close to Chikusetsu-ninjin (Table 2 ). In contrast, on lateral root contained 20(S)-protopanaxadiol type saponins (4.73%) and especially ginsenoside Rb 1 (3.94%) as the major components could be obtained, but the yield of 20(S)-protopanaxatriol (1.46%) and oleanolic acid saponins (0.39%) were less than that of 20(S)-protopanaxadiol type saponins. This tendency of saponin composition was close to lateral root of P. ginseng (Table 2 ). In the taproots, yield of dammarane-type saponins (1.85%) was near to that of rhizome (2.23%), but the amount of oleanolic acid saponins (2.86%) was less than that of rhizome (5.25%). Satsuma-ninjin has large body compared with Chikusetsu-ninjin and can grow warmer area compared to P. ginseng. These evidences show the potential of Satsuma-ninjin for the medicinal purpose.
Experimental
The following instruments were used to obtain physical data: specific rotations, JASCO DIP-1000KUY digital polarimeter (l=5 cm); FAB-MS and high-resolution MS, JEOL JMS-700 MStation spectrometer; Isolation of Saponins from the Dried Rhizomes of "Satsuma-ninjin" The dried rhizomes of Satsuma-ninjin (63 g) were extracted twice with hot 50% aqueous MeOH (1 L) and then with hot MeOH (500 mL). After evaporation of the solvent under reduced pressure methanolic extract (23.6 g) was obtained. The methanolic extract (23. 
Isolation of Saponins from the Dried Lateral Roots of Satsuma-ninjin
The dried lateral roots of Satsuma-ninjin (22 g) were extracted as above to obtain the methanolic extract (9.1 g). The methanolic extract (9.1 g) was subjected to reverse-phase polystyrene gel column chromatogra- (11, 9 mg) . Fraction 7-6 (645 mg) was separated by ordinary-phase silica gel column chromatography [CHCl 3 -MeOH-H 2 O (7 : 3 : 0.5, v/v)] to give 7 fractions include ginsenoside Rc (fr. 7-6-2, 4, 4 mg) and ginsenoside Rb 1 (fr. 7-6-4, 2, 410 mg). Fraction 7-6-5 (187 mg) was separated by ordinary-phase silica gel column chromatography [CHCl 3 -MeOH-H 2 O (7 : 3 : 0.5, v/v)] to give ginsenoside Rb 1 (2, 79 mg) and chikusetsusaponin VI (16, 70 mg). Fraction 7-7 (253 mg) was separated by ordinary-phase silica gel column chromatography [CHCl 3 -MeOH-H 2 O (7 : 3 : 0.5, v/v)] to give 5 fractions include ginsenoside Rc (fr. 7-7-1, 4, 10 mg) and ginsenoside Rb 1 (fr. 7-7-3, 2, 171 mg). Fraction 7-7-2 (66 mg) was separated by ordinary-phase silica gel column chromatography [CHCl 3 -MeOH-H 2 O (7 : 3 : 0.5, v/v)] to give ginsenoside Rc (4, 2 mg) and ginsenoside Rb 1 (2, 60 mg). Fraction 7-9 (10 mg) was separated by ordinary-phase silica gel column chromatography (Table 1 ) spectra of 1a showed signals assignable to be a 20-epimeric pair of chikusetsusaponin Ia.
